A short proof of Cauchy's theorem for circuits homologous to 0 is presented. The proof uses elementary local properties of analytic functions but no additional geometric or topological arguments.
The object of this note is to present a very short and transparent proof of Cauchy's theorem for circuits homologous to 0. The proof is based on simple 'local' properties of analytic functions that can be derived from Cauchy's theorem for analytic functions on a disc, and it may be compared with the treatment in Ahlfors [l, . It is apparent from this proof that this version of Cauchy's theorem is not only much more natural than the homotopic version which appears in several recent textbooks; it is also much easier to prove (contra Dieudonné [2, p. 192] ). It is reasonable to argue that the concept of homotopy in connection with Cauchy's theorem is as extraneous as the notion of Jordan curve.
We recall that if 7 is a circuit ( = "continuous, piecewise smooth, closed curve"), and wEC does not lie on 7, then the index of w with respect to 7 is Ind(7, w) = (2iri)~1fy (z-w)~ldz. It is easily proved that E= {wEC\ Ind Finally, let u be some fixed point of D not lying on 7. Then applying (ii) to the function z*-*f(z)(z -u) in place of/, and evaluating at w = u, we obtain (i).
Remark. The proof goes through word for word when 7 is a cycle (see [l, p. 138]) rather than a circuit. Then, as in Ahlfors' treatment, the general form of the residue theorem follows immediately.
